Glycemic control and neuropsychologic function during hypoglycemia in patients with insulin-dependent diabetes mellitus.
To evaluate counterregulatory hormone secretion and neuropsychologic function during hypoglycemia in two groups of patients with insulin-dependent diabetes mellitus: those with good and those with poor glycemic control. Cross-sectional physiologic and neuropsychologic evaluation. Clinical research unit of a referral-based diabetes clinic. Eight patients with well controlled diabetes (glycosylated hemoglobin [HgbA1], 8.0% +/- 0.2%), nine patients with poorly controlled diabetes (HgbA1, 11.8% +/- 0.4%), and ten healthy persons. The insulin clamp technique was used to produce a stepwise decline in plasma glucose from 5.0 to 2.2 mmol/L over 3 hours. Tests of attention, memory, visual-spatial skills, visual-motor skills, and global cognition; a symptom survey; and counterregulatory hormone measurements were done at glucose decrements of 0.6 mmol/L. Patients with well controlled diabetes did not differ statistically from those with poorly controlled diabetes regarding the median glucose threshold for dysfunction in visual-spatial skills, visual-motor skills, or global cognition. In contrast, glycemic thresholds for an increase in adrenergic symptoms and release of epinephrine, norepinephrine, cortisol, and growth hormone were lower in patients with well controlled diabetes than in those with poorly controlled diabetes (P less than 0.05 to 0.005). Despite alterations in the glucose levels at which adrenergic symptoms of hypoglycemia occur and counterregulation begins, there is no statistically detectable change in the glucose threshold at which cognitive deterioration occurs in diabetic persons with strict glycemic control. This dissociation of neuropsychologic function and counterregulatory hormone secretion suggests that diabetic patients with good glycemic control are at increased risk for developing cognitive impairment before the onset of adrenergic symptoms during hypoglycemia.